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Uniper and-Sasol-eceF-- SkyFuelH2

* Uniper &SasetecoFwere planning for an
industry-scale production facility for
sustainable aviation fuel

« 75000 ton SAF + 15 000 ton naphta per year = ca
150 MW = 200 MW power + 100 MW biomass

» Uhde® entrained-flow gasification of torrefied
biomass as feedstock.

» Ambition was to start-up in 2028.

* Project cancelled due to:
* no longer commercially viable

» challenging market situation, sharply rising costs
and uncertain regulations for supporting SAF

Reference and more info at https://www.uniper.energy/sweden
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Ostrand Biorefinery

Biomass Gasification Gas separation Fischer Tropsch synthesis Product upgrade
Sawdust, bark

(2,9 TWh/year)

Hydrogen

Hydro and wind power 7l
From SE2 area RN
N <P Electrolysis
4 Water
P J Renewable electricity
_ 0N (3 Twh/year)
S

80 % SAF

—>

-

20 % Naphtha

» Jointly owned company by SCA (forest) and St1 (refinery)

- Biorefinery Ostrand will deploy solid biomass gasification and Fischer-Tropsch synthesis

with an electrolyser.
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Products Areas of use

50 % RFNBO
50 % Biofuels Annex 9A

50 % RFNBO
50 % Biofuels Annex 9A

https://www.biorefineryostrand.com/en/
www.ieabioenergy.com
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gasifier
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Cortus 6 MW WoodRoll® gasifier at the Hoganas steel
plant

Moved focus to biochar production
from the pyrolysis unit.

Syngas production will continue to be
part of Cortus offer and the
development of the technology
continues but will now receive a
lower priority than biochar for the
time being.

Ref: http://cortus.se, 241002

www.ieabioenergy.com



MEVA Energy SO“DLD

« In 2023, Meva Energy completed a
commercial plant to produce 4.5 MW of
producer gas from wood waste to replace
industrial consumption of fossil gas at the
Sofidel paper mill in Kisa.

« Approx. 4 MW = 1300 kg/h wood-pellets.

* Gas delivered used for drying tissue paper.

Pictures from and more information at http://mevaenergy.com
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MEVA Energy

More information at http://mevaenergy.com
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Low value residues from furniture
manufacturing, board, MDF to renewable
gas and power (2.4 MW) at IKEA Industry
production unit in Zbaszynek, Poland

« 2*1220 kg/h fuel (twin gas trains with shared
auxiliary systems)

« 1.2+ 1.2 =2.4 MW of green electricity, possibly
use of residual heat for heating lkea's nearby
buildings

Originally planned start-up Q3-Q4 2024.

Steel sections are currently being
constructed.

7 www.ieabioenergy.com




MEVA Energy

« AXA IM Alts, a global investment company has invested EUR 9 million in Meva Energy.

« The investment substantially increases Meva Energy’s capacity and capability to help
manufacturing industries convert their low value biomass waste residues to fossil-free
energy by using a unique, cost-efficient gasification technology.

* In October 2024, a Heads-of-Terms agreement with Elcowire AB, a leading European

manufacturer of copper wire products outlining long-term supply of up to 9 MW of biogas
to Elcowire’s Helsingborg facility

More information at http://mevaenergy.com
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Phoenix Biopower

» Developing a hybrid fluidized bed
(HFB) technologly{ designed to
address the challenges associated
with high-pressure gasification
processes.

« The HFB technology introducing
dual-size bed particles. The
smaller particles behave like
those in a CFB, while the larger
particles behave as in a BFB.

* This results in a gasifier with a
reasonable reactor diameter and
height - ideal for applications
with 20 - 200 MW fuel input.

More information at http://phoenixbiopower.com/
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Phoenix Biopower
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* MoU with a Swedish project
developer within BECCS for
the development and
construction of a plant for
carbon-negative biopower.

« Plant capacity of 16 MWe
being able to capture approx.
100,000 tons of CO2 per year.

« Commissioned by 2030.

More information at http://phoenixbiopower.com/

www.ieabioenergy.com



BioPower 2023 - Development of the Biomass-fired T ~———
Cycle

« Gasification experiments with low quality fuels

« Two pre-feasibility studies for demonstration plants
operating with mixtures of waste wood and forest
residues (Sweden) and energy crops (UK)

« Total budget 1.7 MEuro. Project ends December
2024.

« Partners: Phoenix Biopower, Drax Power Station
Ltd., Stockholm Exergi AB, RISE Research Institutes
of Sweden

=]
5

Self-feeding
system

More information at http://phoenixbiopower.com/
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FerroSilva

—p Material flow

———  FerroSilva is planning a
e | vons [T gasification plant at Ovako's steel
s I plant in Hofors for production of
v N fossil-free sponge iron.
Tf,,,myl'., — e « Received 3.4 million € in support
| i T e for a pre-study.
[ _ - The next step is to build a
; I demonstration plant of 50 kton
DRI with start of operation in

—— ) 2026.

Liquid CO,
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Plagazi AB

» The patented PLAGAZI ® process for
transforming waste into hydrogen
through plasma gasification.

« Large recent changes in company
management.

« Withdrawn its application to the Land
and Environmental Court to obtain
permission to build a hydrogen
production plant in Koping.

» The application contained too many
“uncertainties”

* Intention to submit a new updated
application for an environmental permit

IEA More info at http://www.plagazi.com
= Bioenergy

Oxygen1 Water —l

Gasification Coolin c "
[Plasma 3 9 Synthetic opnversmn
reactor ** Gas rocess

e Cleaning ol
: Process
production
| 70% Recycled d
Electricity B2

p

Green
Hydrogen
Captured
Liquid CO,

*  Any type of waste: Auto Shredder Residue, Car Tires, Plastic, Household-, Industrial-, Hazardous- or Medical Waste.
**  Exposed to Temperatures > 3000°C in a Plasma Reactor, where the waste is broken down to atomic level.
== The Product is then rebuilt to form Green Hydrogen and CO2, which the latter is captured directly.
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» BioShare’s technology enables
additional products in addition to

heat and power. Fl.d. \\%
 Their fluidized bed solutions can be T .

. oo o Rejected tops
applied utilizing separate bed l ‘db

Boiler fuel

material or share bed material with a
boiler. V- -

* Projected a methane pyrolysis unit in
Finland

More info: www.bioshare.se

IEA
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Nordion Energi

* Nordion Energi is an energy
infrastructure company
responsible for the Swedish
natural gas grid on the West
coast.

« Plans to invest in three larger-
scale gasification plants for
biomethane production.

* Investment decisions expected
within two years.

N°RDION ENERGH
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Circular and renewable feedstocks to the Swedish T |

chemical industry

@Energ:’myndigheﬂen
Pyrolysis Pyrolysis liquid Gasification 0.63 MEuro (3 yr)
4

Synthesis
gas

1
SCANDINAVIAN ENVIRO SYSTEMS
Sl

Johanneberg
7 Science Park

[&]Perstorp

Stenungsunds & CAC) RI
' k Recycled oil (Stena) CS;IIE[N& ZREJLERS SE




SynFerm - Efficient Syngas Fermentation of Gasified
Woody Biomass

« Biological methanation of synthesis gas
from gasified woody biomass.

« Lab scale tests with model gas (bottles),
carried out. The synthesis gas ! !
composition will resemble the gas
composition obtained in the WoodRoll®

Gas flow of 10 litre/hour and
three 250- liter reactors

gasifier in Hoganas. Feed- in R1 R2 R3
« Obtain complete conversion of CO (below
detection limit) gas
" DrodUetof (Sss than so 112 Tn the final CH, 2.5 15.1 51.4 60.7
. Power Oy’s pilot plant used at the
\(/)”VoodRo.ll®ygaspifier%nd operated with real Hy 26.0 44.4 1.1 3.6
synthesis gas. CO, 11.0 19.9 29.7 35.7
» Partners: Baltic EnergE Innovation Centre O 30.5 20.7 78 0.0
(coordinator), Cortus Ene . . . .

coordi , Lor rAQgAB,
L1_nkop1n% University, NSR AB, Q Power Oy,
Biokraft Tnternational AB

Ref: J. Held, 10th International Conference on Renewable Energy Gas Technology, Lund, Sweden, 2024
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Signal Generator
Primary air Amplifier

Speaker

Swirl air
(+CH4 ’ 02)

I I Heating Elements
r —| r —| AAAAA Control

[_.
High-speed
Cameras

Flue/Producer gas

* Gas conditioning system

¢ Commercial gas analyzer (O,, CO, NO)
* pGC(N,, 0,, CO,, CO, CH,, H,, C,H,)

Exhaust System

PM analysis
e Quartz Filter
* Isokinetic probe + N, Diluter + DLPI
* Dilution control:

Bottom bin + N,control + CO,measurement (NDIR)
(Coarse particles)

Ref. Marcelo Dal Belo Takahara, LTU *
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LTU - Flow manipulation techniques for soot reduction in EFBG

Radial position [mm]

Investigation of the effect of acoustic forcing on pulverized biomass entrained flow gasification

» Particle dispersion in particle-laden flows
* Increase of particle dispersion

» Synergistic effect with the swirling motior " Flame morphology

= Shorter ignition delay time with acoustic forcing
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Ref. Marcelo Dal Belo Takahara, LTU Alir-to-fuel equivalence ratio (A) 19



LTU Green Fuels - Glocal Green

 LTU Green Fuels, RISE and Glocal
Green (NO) are planning to start-
up the DP-1 converted to solid
biomass fuels.

* Glocal Green is aming at
becoming a renewable methanol
producer.

Ref. Fredrik Granberg, LTU Green Fuels
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Chalmers - Steam cracking of waste for virgin plastic
production with negative CO, emissions

Configurated as a steam cracker in a

Combustor, Gasifier, - .

Cross section 2.25 m? Cross section 1.44 m2(1.8 x 0.8 m) chemical cluster the gasifier wou!d be able
Hight 14 m Hight 1.8 m to convert 1.5 ton/h, corresponding to

9 MW biomass (35% moist) Configuration limit energy input to 10,000-12,000 ton/year

3 ton/h 4 MW feedstock



Chalmers - Steam cracking of waste for virgin plastic
production with negative CO2 emissions

* Development of Steam Cracker for Charing and
Ash Containing Feedstock

« The process is verified for a wide range of
possible feedstocks, which include

» Product distributions at different process conditions
» Feeding properties

» Basic idea of where contaminates end up and
verification of components that gas cleaning section
nleeqL_ to be captured before sentto fractionation
plan

* IPR protection and verification, made by
Borealis

» Verification of business case and assuring
availability of feedstock for a pilot aiming for
50.000 tons of olefin production per year.

Ref. Henrik Thunman, Chalmers
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Chalmers - Example of feedstocks tested

Pyrolysis Medical Shredded Plastic
Oil Wastes Tires Waste

Yoo
\l‘/

Diapers

‘

airbags

Ref. Henrik Thunman, Chalmers
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